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MEMORANDUM FOR FILE 

The Third Annual Conference on Atmospheric Contamina- 
tion in Confined Spaces was held in Dayton, Ohio, on May 9-11, 
1967. 

The conference was sponsored by Aerospace Medical 
Research Laboratories, Wright-Patterson Air Force Base, Ohio. 
Attendance was by invitation and included representatives from 
industry, universities, and various agencies of the federal 
government. 

The majority of papers presented were related to 
toxicological evaluation of atmospheres and contaminants under 
space cabin conditions, In general, these papers provided 
updated reports of experiments in process which were discussed 
a t  previous sessions. There were, however, more papers cover- 
ing selection of cabin materials, instrumentation and detection 
techniques, and life support systems, than were presented at 
any of the previous sessions. 

As in the past, copies of the proceedings were not 
available at the conference. The sponsoring organization 
anticipates that they will be printed and distributed in three 
to six months. 

The following is a summary of findings reported at 
the conference which appear to be pertinent to the Apollo and 
Apollo Applications Programs: 

1. Atmosphere Selection - Based on animal experiments 
5 psia pure oxygen resulted in no pathologic symptoms 
after two weeks exposure except for increased pul- 
monary resistance. A number of papers reported on 
the results of animal tests conducted in 5 psia for 
70% oxygen, 30% nitrogen for eight months. There 
were no significant findings which precluded the use 
of this atmosphere for man. 
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DATE: J u n e  26 ,  1967 

FROM: T. A .  Bot tomley,  Jr. 

ABSTRACT 

The Thi rd  Annual Conference on Atmospheric Contaminat ion  
i n  Confined Spaces  was h e l d  i n  Dayton, Ohio, on May 9-11,  1967. 

I n  g e n e r a l ,  t h e  pape r s  p r e s e n t e d  updated  f i n d i n g s  of 
expe r imen t s  r e p o r t e d  i n  p r e v i o u s  years .  

F i n d i n g s  p e r t i n e n t  t o  c u r r e n t  space  f l i g h t  programs 

A 5 ps ia  70% oxygen:30% n i t r o g e n  environment  appears 
p h y s i o l o g i c a l l y  s a f e  f o r  m i s s i o n s  up t o  8 months 
d u r a t i o n  based on an imal  t es t s .  

E thy lene  g l y c o l  con tamina t ion  o f  t h e  c a b i n  atmosphere 
i s  u n d e r s i r a b l e  even I n  v e r y  low c o n c e n t r a t i o n s .  

Double r e sonance  s p e c t r o m e t r y ,  newly developed  f o r  
i n - f l i g h t  gas a n a l y s i s ,  may p r o v i d e  greater  s e n s i t i v i t y  
and faster r e a d o u t s  t h a n  e x i s t i n g  hardware. 

C e r t a i n  combina t ions  o f  t o x i c a n t s  and bacter ia  an8  of 
t o x i c a n t s  and drugs may prove  dangerous  t o  t h e  crew 
and need t o  be  e v a l u a t e d .  

4 

A c t i v a t e d  c h a r c o a l  l e f t  i n  p l a c e  d u r i n g  c l e a n i n g  and 
p a i n t i n g  of  Sea Lab I1 was a major  s o u r c e  o f  contamina- 
t i o n  i n  t h e  e a r l y  phases  of  a subsequent  t e s t .  

It i s  t h e  w r i t e r ' s  viewpoint  t h a t  more emphasis needs  
t o  be  p l a c e d  on t h e  f o l l o w i n g  i n  contaminant  t e s t  programs:  

a )  c l a s s i f i c a t i o n  of compounds i n t o  similar groups  t o  

b )  g a t h e r i n g  data on t h e  time-rate of material  o f f - g a s i n g ,  
c )  e v a l u a t i o n  of remedial  measures  f o r  improving t h e  

p r o p e r t i e s  o f  materials ( s u c h  as c u r i n g  p r o c e s s e s ) ,  and 

d )  t e s t i n g  p r o t o t y p e  atmosphere r e v i t a l i z a t i o n  systeps 
f o r  contaminant  c o n t r o l  i n  c o n j u n c t i o n  w i t h  contaminant  
t e s t i n g  . 

e f f e c t  s a v i n g s  i n  t e s t  t i m e  and money, 
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2. 

3 .  

4. 

5. 

E thy lene  Glyco l  T o x i c i t y  - A v a r i e t y  o f  a n i m a l s  were 
exposed t o  254 mg/m3 of e t h y l e n e  g l y c o l  f o r  a p e r i o d  
o f  2 1  d a y s  i n  an  atmosphere of  5 p s i a  p u r e  oxygen. 
Kidney i n j u r y  was n o t i c e d  i n  r a b b i t s .  Exposed r a t s  
and g u i n e a  p i g s  had reduced  weight  g a i n  i n  comparison 
w i t h  c o n t r o l s .  A number of e x p e r t s  f e l t  it was 
i m p o r t a n t  t o  emphasize t h a t  e t h y l e n e  g l y c o l  was much 
more t o x i c  t o  man t h a n  to a n i m a l s .  Dr. Kenneth Back 
p o i n t e d  o u t  t ha t  Wright -Pa t te rson  A i r  Fo rce  Base was 
n o t  w i l l i n g  t o  respond t o  a NASA/MSC r e q u e s t  t o  s e t  
v a l u e s  f o r  maximum a l l o w a b l e  c o n c e n t r a t i o n  o f  e t h y l e n e  
g l y c o l  u s e  i n  t h e  Apo l lo  program. It was h i s  f e e l i n g  
t h a t  even v e r y  low c o n c e n t r a t i o n s  were u n d e s i r a b l e .  

I n s t r u m e n t a t i o n  - Q u a n t i t a t i v e  a n a l y s i s  o f  a tmosphe r i c  
con taminan t s  i s  normal ly  accomplished by gas chroma- 
tog raphy  or mass spec t romet ry .  The two t e c h n i q u e s  
are o f t e n  used i n  combinat ion i n  t h e  l a b o r a t o r y .  One 
new development i n  s p e c t r o m e t r y  a p p e a r s  v e r y  p romis ing .  
T h i s  was c a t e g o r i z e d  as doub le  r e sonance  spec t romet ry  
and i s  based on wave g u i d e  p r i n c i p l e s .  It i s  a n t i c i -  
p a t e d  t h a t  t h i s  i n s t rumen t  w i l l  be  ab le  t o  s e p a r a t e  
and i d e n t i f y  compounds w i t h  a s e n s i t i v i t y  o f  one i n  
t h r e e  thousand and p r o v i d e  r e a d o u t s  i n  30 seconds .  

D e l e t e r i o u s  Combinations - S e v e r a l  p a p e r s  emphasized 
t h e  impor tance  of  p r o t e c t i n g  a g a i n s t  t h e  combined 
e f f e c t s  of  t o x i c a n t s  and bac ter ia  ( e .g . ,  ozone and 
s t r e p t o c o c c u s )  and o f  contaminants  and d r u g s .  One 
c a s e  was c i t e d  i n  which a n  a n t i b i o t i c  p r o p h y l a x i s  
was a d m i n i s t e r e d  t o  50 r a t s  a t  a l t i t u d e  and t o  a n  
e q u a l  number of con t ro l s  i n  ambient a i r .  Almost a l l  
of  t h e  t e s t  an imals  d i ed  wh i l e  t h e  c o n t r o l s  s u r v i v e d .  

Sea Lab I1 R e s u l t s  - Over 40 hydrocarbon con taminan t s  
( a v e r a g e  molecu la r  weight = 100-125) were i d e n t i f i e d  
d u r i n g  t h e  six-week Sea Lab I1 P r o j e c t .  The main 
s o u r c e s  o f  contaminants  were a d h e s i v e s  and p a i n t s .  
S i g n i f i c a n t l y ,  a c t i v a t e d  c h a r c o a l ,  which was l e f t  i n  
t h e  atmosphere r e v i t a l i z a t i o n  u n i t  d u r i n g  t h e  u s e  of 
c l e a n i n g  s o l v e n t s  and p a i n t i n g ,  was t h e  major  c o n t r i -  
b u t o r  to contaminant  l e v e l s  d u r i n g  t h e  e a r l y  stages 
of  t h e  t e s t  as  a r e s u l t  of o f f - g a s i n g .  Other  f i n d i n g s  
o f  concern  were t h e  con t inuous  bui ld-up i n  methane and 
carbon monoxide (which a re  no t  absorbed  by t h e  c h a r c o a l )  
ove r  t h e  p e r i o d  o f  t h e  t e s t .  
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I n  summary, contaminant  t e s t ' p r o g r a m s  have n o t  made 
s i g n i f i c a n t  p r o g r e s s  i n  t h e  p a s t  y e a r .  It i s  t h e  w r i t e r ' s  
o p i n i o n  that  t h e  f o l l o w i n g  a r e  areas where s a v i n g s  and g a i n s  
cou ld  be made i n  t h e  o v e r a l l  contaminant  t e s t i n g  program: 

a )  C l a s s i f i c a t i o n  o f  t o x i c  compounds i n t o  g roups  which 
would pe rmi t  e x t r a p o l a t i o n  o f  t e s t  r e s u l t s  t o  o t h e r  
compounds having  similar p r o p e r t i e s  i n  o r d e r  t o  
e f f e c t  economies i n  t e s t  t i m e  and f a c i l i t i e s ,  

b )  Es tab l i shmen t  of time-rate o f  o f f - g a s i n g  from t e s t  

c )  E v a l u a t i o n  of r emed ia l  measures  such  as c u r i n g  

materials d u r i n g  long-term r u n s ,  

p r o c e s s e s ,  e s t a b l i s h i n g  s u r f a c e  area t o  volume and 
mass r e l a t i o n s h i p s ,  and examining t h e  i n t e r a c t i o n  
w i t h  o t h e r  envi ronmenta l  s t resses  ( e .g . ,  hea t ,  
humid i ty ,  e t c . ) ,  and 

d )  T e s t i n g  t h e  e f f e c t i v e n e s s  o f  v a r i o u s  p r o t o t y p e  con- 
t aminan t  c o n t r o l  s y s t e m s  w i t h  p a r t i c u l a r  a t t e n t i o n  
d i r e c t e d  t o  t h e  p r o d u c t i o n  o f  secondary  con taminan t s  
by t h e  contaminant  c o n t r o l  s y s t e m .  

2031-TAB-dly 
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